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'OD H'OI A n i ~ ~ r ,  

The p r o j e c t  " S t a b i l i z a t i o n  f o r  D i f f e r e n t i a l  Systems" w a s  t o  

1. Write a computer program fiir  t h e  rmt l o c u s  q e t h o d .  

2.  Write a computer program f o r  t h e  t i m e - l a g  r o o t  l o c u s  meth d .  

3 .  Examine systems w i t h  d i s t r i b u t e d  t i m e - l a g  i n  o r d e r  t o  f i n d  s t a b i l i t y  
c r i t e r i o n  and t o  d e t e r m i n e  when such  systems ar ise .  ? 

4 .  Examine v a r i o u s  n o n l i n e a r  systems i n  o r d e r  t o  f i n d  a m a t h e m a t i c k  
f o u n d a t i o n  f o r  them. 

5 .  Assemble v a r i o u s  s t a b i l i t y  techniques  i n t o  one p l a c e  t o  make them 
more r e a d i l y  avai lable ,  

W e  have accomplished: 

1 and 2 .  A computer program f o r  c o n s t r u c t i n g  b o t h  o r d i n a r y  and t i m e - l a g  
r o o t  Incr?s diagrams h a s  been w r i t t e n  and i s  b e i n g  r e l e a s e d  as a 
t e c h n i c a l  r e p o r t  through NASA. W e  are also ii; t h e  ~ ~ r n r e s s  of  
s u b m i t t i n g  a much s h o r t e r  v e r s i o n  t o  one o f  t h e  j o - i r n a l s  on c o n t r o l  
i n  o r d e r  t o  r e a c h  a wider  audience .  T h i s  program should g r e a t l y  
improve t h e  u s e a b i l i t y  of  t h e  r o o t  locus method as a s t a b i l i t y  
c r i t e r i o n .  It w i l l  p r o v i d e  t h e  o n l y  r e a l l y  p r a c t i c a l  s t a b i l i t y  
t e c h n i q u e  f o r  t ime- lag  systems.  

3 .  W e  have a s t a b i l i t y  technique  f o r  systems whose c . h a r a c t e r i s t i c .  - 
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e q u a t i o n  i s  of  t h e  form [z + a z  
b u t  have not  y e t  found a s u i t a b l e  a p p l i c a t i o n .  
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4 .  We have d e r i v e d  a g e n e r a l  s t a b i l i t y  c r i t e r i o n  which i s  a p p l i c a b l e  
t o  systems w i t h  c e r t a i n  n o n l i n e a r i t i e s  such as dead zones and 
s a t u r a t i o n  as w e l l  as l i n e a r  systems.  It h a s  been r e l e a s e d  as 
“A General  S t a b i l i t y  C r i t e r i o n  f o r  Feedback Systems ,I1 
NASA-GRS8544. 

5 .  Various s t a b i l i t y  t e c h n i q u e s ;  a p p l i c a b l e  t o  l i n e a r  systems,  have 
been g a t h e r e d  t o g e t h e r  as “ S t a b i l i t y  Techniques f o r  Continuous 
L i n e a r  Systems.” Both Academic P r e s s  and Gordon and Breach have 
expressed  a n  i n t e r e s t  i n  the manuscr ip t .  Gordon and Breach has 
made a f i r m  commitment t o  p u b l i s h  it! Academic P r e s s  h a s  n o t .  
The manuscr ip t  w i l l  p robably  b e  publ i shed  by Gordon and Breach. 

I n  a d d i t i o n ,  a n  art icle e n t i t l e d  “On t h e  Michai lov  C r i t e r i o n  f o r  
E x p o n e n t i a l  Polynomials , I 1  w i l l  s h o r t l y  appear  i n  the S .I .A.M. R e v i e w .  
Four o t h e r  a r t i c l e s  w r i t t e n  by t h e  director  concern ing  d i f f e r e n t i a l  
e q u a t i o n s  have a l s o  appeared i n  v a r i o u s  mathemat ica l  j o u r n a l s  
( i n c l u d i n g  Doklady Akademii Nauk) d u r i n g  t h e  p a s t  y e a r .  
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